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Identification of Rice Varieties Based on Terahertz Time
Domain Spectroscopy
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Abstract: In order to achieve accurate identification of rice varieties, a rice variety identification method based on terahertz
time-domain spectroscopy (THz-TDS) technology was proposed. To select the terahertz band by Interval partial least square
(iPLS) and standard deviation (SD), which determined the absorption spectrum data of the 0.53~1.21 THz band as the input
data of the classification model. Then to use the decision tree (DT) identified absorption spectra of four kinds of rice and the
model parameters was obtained by combining with the grid search algorithm. In order to increase the experimental contrast,
logistic regression models and support vector machine models were used separately for comparative experiments, and the
model classification accuracy was 80.75% and 88.75%, respectively. Experimental results showed that the terahertz time-
domain spectroscopy technology combined with SD, iPLS and DT methods can realize the accurate identification of rice
varieties with an accuracy rate of up to 95%, providing a new identification method for the identification of agricultural
varieties.
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Fig.2 Terahertz time domain spectroscopy system transmission
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Fig.3 Time domain spectroscopy (a) and frequency domain
spectroscopy (b)
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Table 2 Standard deviation of different bands after
pretreatment of four samples

KfsEe  WIELL BER opps IR AR
Bu(THz) KRS OREER 7 ST
0~0.53 0.65 0.53 0.36 0.12 0.42
0.53~1.21 0.06 0.07 0.08 0.06 0.07
1.21~1.74 040 0.19 0.45 0.18 0.31
1.74~2.31 0.29 0.19 0.25 0.20 0.23
2.31~2.71 0.28 0.28 0.27 0.25 0.27
271~340 025 0.30 0.30 0.23 0.27
3.40~4.00  0.24 0.25 0.28 0.20 0.24

0~4.00 0.59 0.38 0.45 0.21 0.41
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Fig.7 Optimal interval root mean square error
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Table 4 Classification accuracy of decision tree

. MRS B % (%)
i A4

WRLK  BEEK  BK WEUOK PR
DT 100 80 100 100 95

SAIE B A SCAR Y () PE RE, 4 SD-iPLS-DT A5 #Y
555 DL Y4y AR AN 22 5[] )T (LC) Fil 32 5 [m] AL
(SVM)#EFTXFE . HidhdE SVM AR, 43551 ] AR
[) 3EA% PRER . PR PRECFN Sigmoid A% PREEE —Fh
ASIEIAZ PRECOH REAR A 74325, ange 5 o, AT LLE
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BT, SrZEUER R AT Ik 88.75%. HiEk 6 nfLIEH, H
o d FH 2 4 ] U3 R S FR ) AL A SRR 3R 55 5 ol
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Table 5 Classification accuracy of different kernel functions
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RBF 100 60 85 25 67.5
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Table 6 Classification accuracy of different models

] P ETHER (%)
LC 80.75
SVM 88.75
SD-iPLS-DT 95
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